











GR QRW QHFHVVDULO\ UHIOHFW WKH YLHZV RI WKH 5HVHUYH %DQN RI $XVWUDOLD DQG WKH
$XVWUDOLDQ3UXGHQWLDO5HJXODWLRQ$XWKRULW\L
$EVWUDFW











PDWUL[ DUH FRQVLGHUHG HTXDOO\ ZHLJKWHG KLVWRULFDO YDULDQFHV DQG FRYDULDQFHV





























WLPH 7KHUH DUH D QXPEHU RI GLIIHUHQW PHWKRGRORJLHV XVHG WR FDOFXODWH 9D5
&DVVLG\ DQG *L]\FNL  SURYLGH D GLVFXVVLRQ RI WKHVH PRGHOV 7KH PRVW










UDWHV DQG $XVWUDOLDQ LQWHUHVW UDWHV 1H[W ZH DVVHVV WKH SHUIRUPDQFH RI VHYHUDO
WLPHVHULHVPRGHOVWKDWPD\EHXVHGWRIRUHFDVWWKHYDULDQFHFRYDULDQFHPDWUL[LQ
SDUWLFXODUWKUHHPRGHOVIRUWKHYDULDQFHFRYDULDQFHPDWUL[DUHFRQVLGHUHGVLPSOH










YDULDQFHFRYDULDQFH PDWUL[ 7KLV DSSURDFK DVVXPHV WKDW WKH YDULDQFHV DQG
FRYDULDQFHVDUHFRQVWDQWRYHUWKHSHULRGRIHVWLPDWLRQDQGIRUHFDVW
:HWHVWWKLVDVVXPSWLRQXVLQJGDLO\GDWDIRUZRUNLQJGD\VIURP'HFHPEHU
WR2FWREHU1LQHIRUHLJQ H[FKDQJH UDWH UHWXUQV DQG HLJKW LQWHUHVW UDWH
UHWXUQVHULHV￿DUHXVHG￿
)LJXUHVKRZVWKHFRUUHODWLRQEHWZHHQVHOHFWHGSDLUVRIH[FKDQJHUDWHUHWXUQVDQG




7R IRUPDOO\ WHVW WKLV LPSUHVVLRQ WKH JOREDO WHVW IRU D FRQVWDQW XQFRQGLWLRQDO
FRUUHODWLRQFRYDULDQFHPDWUL[DVRXWOLQHGLQ-HQULFKLVDSSOLHG7KLVWHVW
TXDQWLILHVWKHGLIIHUHQFHEHWZHHQWZRPDWULFHVYLDWKHWUDFHRIDUHODWLYHGLIIHUHQFH





























































￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿ ￿￿
￿￿￿￿￿GD\￿ZLQGRZ ￿￿￿￿GD\￿ZLQGRZ







GLVWULEXWLRQ￿ ZLWK￿ WKH￿ QXPEHU￿ RI￿ GHJUHHV￿ RI￿ IUHHGRP￿ HTXDO￿ WR￿ WKH￿ QXPEHU￿ RI￿ LQGHSHQGHQW
HOHPHQWV￿LQ￿WKH￿PDWUL[￿￿)RU￿WHVWLQJ￿WKH￿HTXDOLW\￿RI￿WKH￿FRUUHODWLRQ￿PDWUL[￿WKH￿WHVW￿VWDWLVWLF￿KDV
WKH￿IRUP￿
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DUH DQDO\VHG VHSDUDWHO\ 7KH IXOO VDPSOH ZDV EURNHQ LQWR VHSDUDWH IL[HGOHQJWK
VXESHULRGV7KH-HQULFKWHVWLVWKHQDSSOLHGWRWHVWWKHHTXDOLW\RIHDFKSDLURI
PDWULFHV FDOFXODWHG IURP DGMDFHQW VXESHULRGV 7KH DQDO\VLV ZDV UHSHDWHG IRU
VXESHULRGOHQJWKVUDQJLQJEHWZHHQDQGGD\V














:LQGRZ￿OHQJWK &RYDULDQFHV &RUUHODWLRQV &RYDULDQFHV &RUUHODWLRQV &RYDULDQFHV &RUUHODWLRQV
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7KH VWDWLVWLFDO VLJQLILFDQFH RI WKH GLIIHUHQFH LQ WKH PDWULFHV DSSHDUV WR EH DQ













UHODWLYHO\ PRUH VWDEOH WKDQ WKH FRYDULDQFH PDWUL[ .DSODQLV KRZHYHU IRXQG
HYLGHQFHRIDFRQVWDQWFRUUHODWLRQPDWUL[RYHUDGMDFHQWPRQWKSHULRGVIRUWHQ













H[FKDQJHUDWHV RU FRPPRGLW\ SULFHV EXW WR PDNH PRUH VLPSOLVWLFDVVXPSWLRQV
DERXWFRUUHODWLRQVDFURVVDVVHWFODVVHVWKDWLVEHWZHHQH[FKDQJHUDWHVLQWHUHVW
UDWHVHTXLW\UHWXUQVDQGFRPPRGLW\UHWXUQV)RUH[DPSOHWKH%DVOH&RPPLWWHH
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7KHDSSDUHQWLQVWDELOLW\RIWKHXQFRQGLWLRQDOFRYDULDQFHPDWUL[VXJJHVWVWKDWWKH





DSSURDFK 7KHUHDUH PDQ\ RWKHU W\SHV RI PRGHOV WKDW PD\ EH XVHG :H KDYH
KRZHYHU UHVWULFWHG RXUVHOYHV WR WKRVH PRGHOV DQG VLPSOH YDULDWLRQV RI WKRVH
PRGHOVWKDWDUHFXUUHQWO\XVHGE\$XVWUDOLDQEDQNV





FORVH WR ]HUR DQG SURQH WR HVWLPDWLRQ HUURU WKXV HVWLPDWHV RI WKH
YDULDQFHFRYDULDQFHPDWUL[PD\EHPDGHZRUVHE\WKHLQFOXVLRQRIDQLQDFFXUDWH










7KH IL[HGZHLJKW DSSURDFK DVVXPHV WKDW UHWXUQ FRYDULDQFHV DQG YDULDQFHV DUH




















5DWKHU WKDQ SODFLQJ HTXDO ZHLJKW RQ SDVW REVHUYDWLRQV H[SRQHQWLDO VPRRWKLQJ
SODFHV PRUH ZHLJKW RQ WKH PRVW UHFHQW 7KLV DSSURDFK ZDV SRSXODULVHG E\
-30RUJDQLQWKHLU5LVN0HWULFV9D5PRGHO-30RUJDQDQG5HXWHUV7KH
H[SRQHQWLDOO\ ZHLJKWHG PRYLQJ DYHUDJH DSSURDFK UHDFWV IDVWHU WR VKRUWWHUP
PRYHPHQWV LQ YDULDQFHV DQG FRYDULDQFHV ,I WKH XQGHUO\LQJ YDULDQFHV DQG
FRYDULDQFHVDUHQRWFRQVWDQWWKURXJKWLPHWKLVIDVWHUUHDFWLRQLVDQDGYDQWDJH2Q
WKH RWKHU KDQG JLYLQJ D JUHDWHU ZHLJKW WR UHFHQW GDWD HIIHFWLYHO\ UHGXFHV WKH
RYHUDOOVDPSOHVL]HLQFUHDVLQJWKHSRVVLELOLW\RIPHDVXUHPHQWHUURU(DFKHOHPHQW
RIWKHYDULDQFHFRYDULDQFHPDWUL[LVUHSUHVHQWHGE\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ZKHUHl
$QH[SRQHQWLDOO\ZHLJKWHGDYHUDJH RQ DQ\ JLYHQ GD\ LV D FRPELQDWLRQ RI WZR
FRPSRQHQWV\HVWHUGD\¶VZHLJKWHGDYHUDJHZLWKZHLJKWlDQG\HVWHUGD\¶VSURGXFW
RI UHWXUQV ZKLFK UHFHLYHV D ZHLJKW RI l 7KLV HTXDWLRQ LQFRUSRUDWHV DQ
DXWRUHJUHVVLYHVWUXFWXUHIRUWKHYDULDQFHFRYDULDQFHWKXVUHIOHFWLQJWKHFRQFHSWRI
YRODWLOLW\FOXVWHULQJ,QWKHVXEVHTXHQWDQDO\VLVWZRDSSURDFKHVDUHLPSOHPHQWHG
7KH ILUVW LV WR DVVXPH FRQVLVWHQW ZLWK WKH 5LVN0HWULFV VSHFLILFDWLRQ WKDW lL V
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H[SRQHQWLDOO\ ZHLJKWHG DSSURDFK LQ WKDW YRODWLOLW\ FOXVWHULQJ PD\ EH H[SOLFLWO\
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7KHFRYDULDQFHVDUHIRUPXODWHGDV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1RQQHJDWLYLW\ FRQVWUDLQWV QHHG WR EH LPSRVHG RQ WKH YDULDQFH SDUDPHWHUV WR
HQVXUH WKDW WKH FRQGLWLRQDO YDULDQFH HVWLPDWHV DUH DOZD\V SRVLWLYH *LYHQ WKH
UHFXUVLYHQDWXUHRIWKHV\VWHPVWDWLRQDULW\UHTXLUHVWKDWaLbLIRUDOOL
7KHSDUDPHWHUVRIWKHPRGHODUHHVWLPDWHGE\PD[LPXPOLNHOLKRRGWHFKQLTXHV
8QGHU VWDQGDUG UHJXODULW\ FRQGLWLRQV WKH PD[LPXP OLNHOLKRRG HVWLPDWRU LV
DV\PSWRWLFDOO\QRUPDO￿7KHORJOLNHOLKRRGLVPD[LPLVHGXVLQJWKH%HUQW+DOO
+DOODQG+DXVPDQDOJRULWKP*LYHQWKHKLJKO\QRQOLQHDUVWUXFWXUHRIWKH
ORJOLNHOLKRRG WKH LWHUDWLRQ SURFHVV LV H[WUHPHO\ WLPH LQWHQVLYH (YHQ DIWHU WKH

￿￿ )ROORZLQJ￿ %ROOHUVOHY￿ ￿￿￿￿￿￿￿￿ LI￿ WKH￿ PRGHO￿ FRUUHFWO\￿ VSHFLILHV￿ WKH￿ ILUVW￿ WZR￿ FRQGLWLRQDO
PRPHQWV￿ EXW￿ WKH￿ FRQGLWLRQDO￿ QRUPDOLW\￿ DVVXPSWLRQ￿ LV￿ YLRODWHG￿￿ XQGHU￿ VXLWDEOH￿ UHJXODULW\
FRQGLWLRQV￿ WKH￿ TXDVL￿PD[LPXP￿ OLNHOLKRRG￿ HVWLPDWHV￿ ZLOO￿ EH￿ FRQVLVWHQW￿ DQG￿ DV\PSWRWLFDOO\
QRUPDO￿￿EXW￿WKH￿XVXDO￿VWDQGDUG￿HUURUV￿KDYH￿WR￿EH￿PRGLILHG￿
FRQVWDQWFRUUHODWLRQDVVXPSWLRQLVLPSRVHGRQWKHPRGHOWKHSDUDPHWHUVLQWKH
IXOO V\VWHP IRU WKH QLQHE\QLQH IRUHLJQ H[FKDQJH YDULDQFHFRYDULDQFH PDWUL[
PDNHUROOLQJHVWLPDWLRQFRPSXWDWLRQDOO\LQWUDFWDEOH7RIDFLOLWDWHUROOLQJHVWLPDWLRQ
WKH DSSURDFK WDNHQ LV WR HVWLPDWH VHSDUDWH ELYDULDWH V\VWHPV IRU HDFK SDLU RI
ILQDQFLDOUHWXUQV(DFKRIWKHVHV\VWHPVKDYHVHYHQSDUDPHWHUVWREHHVWLPDWHG
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DQG KHQFH DUH QRW FRQVWDQW LQ N *LYHQ WKHVH YDULDQFH IRUHFDVW IXQFWLRQV WKH
DYHUDJHRQHGD\IRUHFDVWRYHUDTXDUWHUFRQWDLQLQJ1GD\VLV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7KHFRYDULDQFHIRUHFDVWVDUHVLPSOHIXQFWLRQVRIWKHVHYDULDQFHIRUHFDVWVDQGWKH
SDUDPHWHUVrLMJLYHQWKHFRQVWDQWFRUUHODWLRQDVVXPSWLRQ
7KLV FRQVWDQW FRQGLWLRQDOFRUUHODWLRQ VSHFLILFDWLRQ KDV EHHQ XVHG ZLGHO\ LQ WKH
OLWHUDWXUH WR IDFLOLWDWH HVWLPDWLRQ JLYHQ WKH GLIILFXOW\ LQ HVWLPDWLQJ PXOWLYDULDWH










UHVXOWV RI RXU RZQ VWDELOLW\ WHVWLQJ GLVFXVVHG SUHYLRXVO\ $SSHQGL[ % DQDO\VHV
GHYLDWLRQVIURPWKHVLPSOHFRQVWDQWFRUUHODWLRQPRGHO7KHUHVXOWVLPSO\WKDWWKLV





7KH VHFRQG PXOWLYDULDWH *$5&+ PRGHO WKDW ZH XVH IRU IRUHFDVWLQJ LV WKH
%DEED(QJOH.UDIWDQG.URQHU%(.. SDUDPHWHULVDWLRQ (QJOH DQG .URQHU
 LQWURGXFHG WKLV PRGHO EHFDXVH LWV TXDGUDWLF IRUP JXDUDQWHHV WKDW WKH
FRQGLWLRQDOFRYDULDQFHPDWUL[ZLOOEHSRVLWLYHGHILQLWH7KHPRGHOKDVWKHIRUP









FRUUHODWLRQ PRGHO ZLWK WKH *$5&+ SDUDPHWHUV EHLQJ UHSODFHG E\ VTXDUHG








ILQG WKDW RYHU D RQHZHHN KRUL]RQ *$5&+ PRGHOV WHQG WR EH VOLJKWO\ PRUH
DFFXUDWH+RZHYHUIRUORQJHUIRUHFDVWKRUL]RQV:HVWDQG&KRIRXQGWKDWWKHUHZDV
OLWWOH GLIIHUHQFH LQ WKH IRUHFDVW SHUIRUPDQFH RI WKH YDULRXV PRGHOV 6LPLODUO\




RI 86 LQWHUHVW UDWHV IRXQG WKDW D QRQSDUDPHWULF DSSURDFK RXWSHUIRUPHG WKH
*$5&+ PRGHO &DPSD DQG &KDQJ  DOVR XVLQJ IRUHLJQ H[FKDQJH GDWD
IRXQG WKDW IRU VKRUWHU WLPH KRUL]RQV H[SRQHQWLDOO\ ZHLJKWHG PRYLQJ DYHUDJH
PRGHOV RXWSHUIRUP ERWK WKH IL[HGZHLJKW KLVWRULFDO DQG *$5&+ PRGHOV
+RZHYHU IRU ORQJHU IRUHFDVW KRUL]RQV IL[HGZHLJKW PRGHOV DUH IRXQG WR EH
VXSHULRU
0RUH UHFHQWO\ WKH OLWHUDWXUH KDV FRQVLGHUHG IRUHFDVWV RI FRYDULDQFHV DQG
FRUUHODWLRQV$OH[DQGHUDQG/HLJKXVLQJHTXLW\DQGIRUHLJQH[FKDQJHGDWD
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6LQFH SDVW ZRUN KDV VKRZQ WKDW PRGHO FKRLFH LV VHQVLWLYH WR WKH SHUIRUPDQFH
FULWHULD ZKHQ FRPSDULQJ WKH IRUHFDVWV IURP WKH GLIIHUHQW PRGHOV D QXPEHU RI
SHUIRUPDQFHPHDVXUHVDUHHPSOR\HG,IZHDVVXPHFRQGLWLRQDOQRUPDOLW\DQG]HUR
PHDQIRUHFDVWLQJWKHYDULDQFHVDQGFRYDULDQFHVLVHTXLYDOHQWWRIRUHFDVWLQJWKH





EHORZ WKH RWKHUV 7KLV LV QRW XQH[SHFWHG VLQFH WKH SDUDPHWHU LQ WKLV PRGHO LV
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7KHPHDQPL[HGHUURUXQGHUSHQDOLVHVXQGHUSUHGLFWLRQVPRUHKHDYLO\ZKLOHWKH
PHDQPL[HGHUURURYHUSODFHVJUHDWHUZHLJKWRQRYHUSUHGLFWLRQV)LQDOO\WRWHVW
WKH HIILFLHQF\ RI HDFK PRGHO¶V IRUHFDVWV ZH FRQVLGHU WKH UHJUHVVLRQ 5
￿ IURP
￿ ￿ ￿ ￿ ￿￿ ￿ W W ds f s =  ,I WKH PRGHO ZHUH IXOO\ HIILFLHQW f ZRXOG QRW EH VLJQLILFDQWO\
GLIIHUHQWIURP]HURDQGdDQGWKH5
￿ZRXOGERWKEHFORVHWRRQH
$W HDFK SRLQW LQ WLPH WKH UROOLQJZLQGRZ HVWLPDWLRQ UHVXOWV LQ D IRUHFDVW
YDULDQFHFRYDULDQFHPDWUL[WREHFRPSDUHGZLWKWKHDFWXDOUHDOLVDWLRQ*LYHQWKDW
WKH IRUHLJQ H[FKDQJH PDWUL[ FRQWDLQV  HOHPHQWV DQG WKH LQWHUHVW UDWH PDWUL[
FRQWDLQVHOHPHQWVUDWKHUWKDQDVVHVVHDFKPRGHO¶VIRUHFDVWSHUIRUPDQFHIRU






























































































































SHUIRUPV EHVW ERWK ZKHQ IRUHFDVWLQJ GDLO\ DQG TXDUWHUDYHUDJH YDULDQFHV DQG









FRQVWDQW FRUUHODWLRQ PRGHO ZKLFK VXJJHVW WKDW FRUUHODWLRQV WHQG WR HYROYH
JUDGXDOO\RYHUWLPH
7KHUHODWLYHSHUIRUPDQFHRI*$5&+PRGHOVLVVWURQJHVWLQWKHFDVHRIWKHGDLO\
IRUHLJQH[FKDQJH IRUHFDVWV +RZHYHU WKH GLIIHUHQFHV LQ SHUIRUPDQFH DFURVV
PRGHOVDUHQRWODUJHDQGIRUVKRUWHUZLQGRZOHQJWKVWKHVLPSOHUPRGHOVWHQGWREH
IDYRXUHG7KH FRQVWDQWSDUDPHWHU H[SRQHQWLDO PRYLQJ DYHUDJH IRUHFDVWV
RQHGD\DKHDG YDULDQFHV DQG FRYDULDQFHV SHUIRUPV ZHOO ZKLOH WKH
HTXDOO\ZHLJKWHG KLVWRULFDO DYHUDJH SHUIRUPV UHODWLYHO\ VWURQJO\ LQ IRUHFDVWLQJ
TXDUWHUDYHUDJH YDULDQFHV DQG FRYDULDQFHV $OWKRXJK WKH VLPSOHU PRGHOV¶





XVH WKH WHVW RI HTXDOLW\ RI WKH PHDQ VTXDUHG HUURU YDOXHV SUHVHQWHG E\






:LQGRZ￿OHQJWK ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿￿￿
)RUHLJQ￿H[FKDQJH
’DLO\￿IRUHFDVW ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿
4XDUWHU￿DYHUDJH￿IRUHFDVW ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
,QWHUHVW￿UDWHV
’DLO\￿IRUHFDVW ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿




PRVW LQVWDQFHV ZH IRXQG WKDW HDFK PRGHO SURGXFHG D PHDQ VTXDUHG HUURU WKDW
GLIIHUHGVLJQLILFDQWO\IURPWKDWRIDOORWKHUPRGHOV:KHQFRQVLGHULQJGDLO\IRUHLJQ
H[FKDQJHYDULDQFHVDQGFRYDULDQFHVEDVHGRQDGD\ZLQGRZDQGGDLO\LQWHUHVW





)RU WKH GDLO\ IRUHLJQ H[FKDQJH IRUHFDVWV WKH PRGHO JURXSLQJV EDVHG RQ PHDQ
VTXDUHGHUURUVYDU\DFURVVWKHGLIIHUHQWZLQGRZOHQJWKV:KHQRUGD\




DQG FRQVWDQW FRUUHODWLRQ PRGHOV GR QRW GLIIHU VLJQLILFDQWO\ ZKHQ WKH  GD\
ZLQGRZ LV XVHG )RU WKH  GD\ ZLQGRZ WKH IL[HGZHLJKW DQG G\QDPLF
H[SRQHQWLDO PRGHOV DQG WKH IL[HGSDUDPHWHU H[SRQHQWLDO %(.. DQG







0RGHO +LVW ([S ’H[S %HNN *DUFK&&
)RUHLJQ￿H[FKDQJH
’DLO\￿IRUHFDVW ￿￿￿ ￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿
4XDUWHU￿DYHUDJH￿IRUHFDVW ￿￿￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿￿ ￿￿￿ ￿￿￿
,QWHUHVW￿UDWHV
’DLO\￿IRUHFDVW ￿￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿￿




DW OHDVW GRZQ WR RXU VPDOOHVW ZLQGRZ RI  GD\V )RU WKH TXDUWHUDYHUDJH
IRUHLJQH[FKDQJHGDLO\LQWHUHVWUDWHDQGTXDUWHUDYHUDJHLQWHUHVWUDWHIRUHFDVWVWKH





PHDQ VTXDUHG HUURUV IRU GDLO\ IRUHLJQ H[FKDQJH IRUHFDVWV EXW VLJQLILFDQWO\
LQFUHDVHVPHDQVTXDUHGHUURUVIRUTXDUWHUDYHUDJHLQWHUHVWUDWHIRUHFDVWV
7KH IDFW WKDW WKH IRUHFDVW SHUIRUPDQFH RI WKH G\QDPLF H[SRQHQWLDOO\ PRYLQJ
DYHUDJHDQGWKH*$5&+PRGHOVGRQRWV\VWHPDWLFDOO\LPSURYHDVWKHOHQJWKRI
GDWDXVHGIRUPRGHOHVWLPDWLRQLQFUHDVHVLVDOLWWOHVXUSULVLQJ,QFUHDVHGGDWDOHQJWK




)XUWKHUDQDO\VLV RI IRUHFDVW HUURUV IRU WKH LQGLYLGXDO YDULDQFHV DQG FRYDULDQFHV
VKRZVWKDWPXFKRIWKHUHODWLYHO\SRRUIRUHFDVWLQJSHUIRUPDQFHRIWKH*$5&+
PRGHOV FDQ EH DWWULEXWHG WR H[WUHPHO\ SRRU SUHGLFWLRQ RI D VPDOO QXPEHU RI
HOHPHQWVZLWKLQWKHYDULDQFHFRYDULDQFHPDWUL[IRUH[DPSOHWKHYDULDQFHRIWKH
$XVWUDOLDQGROODU±1HZ=HDODQGGROODUH[FKDQJHUDWH:KHQWKHVHHOHPHQWVDUH
UHPRYHG KRZHYHU WKH *$5&+ PRGHOV VWLOO GR QRW RXWSHUIRUP WKH VLPSOHU
PRGHOV7KHVLPSOHUPRGHOVH[KLELWIDLUO\FRQVWDQWEHKDYLRXUDFURVVWKHHOHPHQWV
RI WKH YDULDQFHFRYDULDQFH PDWUL[ 7KLV LV FRQVLVWHQW DFURVV DOO IRUHFDVWHUURU
PHWULFV$VWKHVDPSOHVL]HLVLQFUHDVHGWKHVHVLPSOHPRGHOVSHUIRUPEHWWHURQ
DYHUDJH DFURVV DOO PDWUL[ HOHPHQWV EXW WKH GLVSHUVLRQ DURXQG WKLV DYHUDJH
LQFUHDVHV7KLVEHKDYLRXULVIRXQGLQERWKWKHGDLO\DQGTXDUWHUDYHUDJHUHVXOWV
)RU WKH *$5&+ PRGHOV WKHUH GRHV QRW VHHP WR EH D FRQVLVWHQW UHODWLRQVKLS





YDULDQFHV DQG FRYDULDQFHV HTXDOO\ $ PRGHO WKDW FRQVLVWHQWO\ RYHUSUHGLFWV
YRODWLOLW\ZLOORYHUVWDWHDSRUWIROLR¶VULVN7KLVPD\EHDWWUDFWLYHWRVXSHUYLVRUVZKR
PD\SUHIHUPRGHOVWRHUURQWKHFRQVHUYDWLYHVLGH+RZHYHULQGLYLGXDOWUDGHUV



























￿￿￿￿’D\V ￿￿￿￿’D\V ￿￿￿￿’D\V ￿￿￿￿’D\V ￿￿￿￿￿￿’D\V
0HDQ￿0L[HG￿(UURU￿￿9DULDQFH￿￿￿￿8QGHU





































































￿￿￿￿’D\V ￿￿￿￿’D\V ￿￿￿￿’D\V ￿￿￿￿’D\V ￿￿￿￿￿￿’D\V
&RQVLVWHQWZLWKWKHSUHYLRXVUHVXOWVWKHIL[HGSDUDPHWHUH[SRQHQWLDOO\ZHLJKWHG
PRYLQJDYHUDJHWHQGVWRRXWSHUIRUPWKHRWKHUPRGHOVZKHQIRUHFDVWLQJLQWHUHVW
UDWHVSURGXFLQJORZPHDQHUURUDQGORZRYHUSUHGLFWLRQ UHVXOWV )RU GDLO\ DQG




$V ZH QRWHG HDUOLHU WKH IUHTXHQF\ ZLWK ZKLFK EDQNV UHHVWLPDWH WKHLU
YDULDQFHFRYDULDQFH PDWUL[ YDULHV :KLOH EDQNV DUH UHTXLUHG WR UHHVWLPDWH WKH
PDWUL[DWOHDVWTXDUWHUO\IRUUHJXODWRU\SXUSRVHVPDQ\EDQNVXSGDWHWKHLUPDWUL[







HUURUV HPERGLHG LQ 9D5 PRGHOV LV SUREDEO\ QRW ODUJH VHH IRU H[DPSOH




































































ILQDQFLDO UHWXUQV 7KHUH LV VWURQJ HYLGHQFH WR VXJJHVW KRZHYHU WKDW ILQDQFLDO
UHWXUQV DUH QRW QRUPDOO\ GLVWULEXWHG ,Q VXFK D FDVH D PRGHO WKDW IRUHFDVWV









,Q WKLV SDSHU HTXDO ZHLJKW KDV EHHQ JLYHQ WR HDFK YDULDEOH ZLWKLQ WKH
YDULDQFHFRYDULDQFHPDWUL[,QSUDFWLFHEDQNV¶SRUWIROLRVWHQGWREHFRQFHQWUDWHG
LQDVPDOOQXPEHURIDVVHWV)RUH[DPSOHWKHEXONRIEDQNVIRUHLJQH[FKDQJH
H[SRVXUH PD\ GHULYH IURP WUDGLQJ LQ PDMRU FXUUHQFLHV VXFK DV WKH 86 GROODU
*HUPDQPDUNDQG-DSDQHVH\HQ$FFXUDWHIRUHFDVWLQJRIWKHYDULDELOLW\RIWKHVH
UDWHVZLOOEHPXFKPRUHLPSRUWDQWWKDQIRURWKHUOHVVDFWLYHO\WUDGHGFXUUHQFLHV
7KH DVVHVVPHQW RI WKH IRUHFDVWLQJ SHUIRUPDQFH RI 9D5 PRGHOV QHHGV WR EH
FDOLEUDWHGDJDLQVWWKHFRPSRVLWLRQRIEDQNV¶SRUWIROLRV
$FFXUDWH SUHGLFWLRQ RI WKH YDULDELOLW\ RI WKH YDOXH RI D SRUWIROLR UHTXLUHV DQ
DFFXUDWHIRUHFDVWRIWKHSUREDELOLW\RIODUJHUPRYHVLQPDUNHWSULFHVDQGSUHFLVH
PHDVXUHPHQWRIWKHVHQVLWLYLW\RIWKHYDOXHRIYDULRXVLQVWUXPHQWVWRWKRVHODUJHU
SULFH PRYHV )RU PRVW VLPSOH LQVWUXPHQWV VXFK DV VSRW DQG IRUZDUG IRUHLJQ
H[FKDQJHDQGERQGVPHDVXUHPHQWRISULFHVHQVLWLYLW\LVDVWUDLJKWIRUZDUGPDWWHU
,QWKHFDVHRIFRPSOH[LQVWUXPHQWVVXFKDVRSWLRQVKRZHYHUWKHUHUHPDLQVZLGH
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%$%￿￿￿￿GD\￿YHUVXV
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7ZR￿\HDU￿ERQG ￿￿ ￿￿ ￿￿ ￿ ￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿
)LYH￿\HDU￿ERQG ￿￿ ￿￿ ￿￿ ￿ ￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿
7HQ￿\HDU￿ERQG ￿￿ ￿￿ ￿￿ ￿ ￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿
$SSHQGL[%&RQGLWLRQDO&RUUHODWLRQ$QDO\VLV
*LYHQ WKH TXHVWLRQV VXUURXQGLQJ WKH FRQVWDQW FRUUHODWLRQ DVVXPSWLRQ YDULRXV
GHSDUWXUHVIURPWKHPRGHODUHWHVWHG7KUHHDOWHUQDWLYHPRGHOVDUHHVWLPDWHGDORQJ




DQDO\VLV RQO\ ELYDULDWH V\VWHPV LQYROYLQJ WKH $8'?86' SDLUHG ZLWK WKH HLJKW
RWKHUH[FKDQJHUDWHVDQGGD\EDQNELOOUDWHSDLUHGZLWKWKHRWKHULQWHUHVWUDWH
VHULHVDUHXVHG
7KH FRYDULDQFH HTXDWLRQ LQ WKH PRGHO DXJPHQWHG ZLWK D WLPH WUHQG FKRVHQ
DUELWUDULO\DVOLQHDUKDVWKHIRUP
￿ ￿ ￿ ￿ ￿ ￿ L   + + + = W M￿ W L￿ LM LM W M￿ W s r r s %
,IWKHFRHIILFLHQWRQWKHWLPHWUHQGLVVLJQLILFDQWO\GLIIHUHQWIURP]HURWKHQWKLV
SURYLGHV HYLGHQFH WKDW WKH FRQGLWLRQDO FRUUHODWLRQ LV QRW FRQVWDQW DFURVV WLPH
7DEOH%VXPPDULVHVWKHUHVXOWVIURPWKLVH[HUFLVH
7DEOH%7HVWLQJ&RQVWDQW&RUUHODWLRQ*$5&+)XQFWLRQDO)RUP
)XOO￿VDPSOH +DOI￿VDPSOH 4XDUWHU￿VDPSOH ￿￿￿￿GD\V
7LPH￿WUHQG
)RUHLJQ￿H[FKDQJH ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
,QWHUHVW￿UDWHV ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
7KUHVKROG
)RUHLJQ￿H[FKDQJH ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿
,QWHUHVW￿UDWHV ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿
$V\PPHWU\
)RUHLJQ￿H[FKDQJH￿￿fLM￿￿¡￿fLM￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
)RUHLJQ￿H[FKDQJH￿￿fLM￿￿¡￿fLM￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
,QWHUHVW￿UDWHV￿￿fLM￿￿¡￿fLM￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
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+LVW ([S ’H[S %(.. *$5&+&&
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
0$( ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
506( ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
0$3( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
00(2 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
5
￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
0$( ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
506( ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
0$3( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
00(2 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
5
￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿
0$( ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
506( ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
0$3( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
00(2 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
5
￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿
0$( ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
506( ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
0$3( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
00(2 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
5
￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿
￿￿￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
0$( ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
506( ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
0$3( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
00(2 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
5
￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿
7DEOH&)RUHLJQ([FKDQJH
4XDUWHUDYHUDJH
+LVW ([S ’H[S %(.. *$5&+&&
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
0$( ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
506( ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
0$3( ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
00(8 ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
00(2 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
5
￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
0$( ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
506( ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
0$3( ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
00(8 ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
00(2 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
5
￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
0$( ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
506( ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
0$3( ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
00(8 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
00(2 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
5
￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
0$( ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
506( ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
0$3( ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
00(8 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
00(2 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
5
￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿
0$( ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
506( ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
0$3( ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
00(8 ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
00(2 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
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￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
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￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
0$( ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
506( ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
0$3( ￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
00(2 ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
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￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
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00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(2 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(2 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(2 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
￿￿￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(2 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
7DEOH&,QWHUHVW5DWH9DULDQFHV
9DULDQFH±GDLO\
+LVW ([S ’H[S %(.. *$5&+&&
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(2 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(2 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(2 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(2 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
￿￿￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(2 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
7DEOH&,QWHUHVW5DWH9DULDQFHV
9DULDQFH±TXDUWHUDYHUDJH
+LVW ([S ’H[S %(.. *$5&+&&
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(2 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(2 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(2 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(2 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
￿￿￿￿￿￿GD\￿ZLQGRZ
0( ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
00(8 ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿
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